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Abstract 
The aim of this study is to determine science and mathematics university students’s academic perception, level of metacognitive 
awareness and reflective consideration skills and to ascertain connection between them according to age, sexuality, level of class. 
The sample of the study consists of university students’ choosen by random. To analyse the data we handle technique of statistics 
such that mean, standard deviation, t test, analysis of variance (ANOVA) and multiple linear regression. The results will be 
interpretended according to science and mathematics students and then provided suggestions for students. 
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Introduction 
The information society is characterized by the development of immediate people thinking (Clevelant, 2008). 
Thinking is an innate skill. The ability of individuals to develop over time, they steer. Their own experiences within 
thinking structures created. Therefore, individuals create a structure of effective thinking to develop an effective 
way of life (Sternberg ve Grigorenko, 2000). Today one of the main objectives of education systems is provide to 
create thinking structures of individuals. To achieve this goal is important to the concepts of reflective thinking 
skills and metacognitive awareness. 
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In the literature, variety definitions of reflective thinking are possible to come across. 
Dewey (1933) defined the concept of reflective thinking as thinking effective, continuous and carefully that support 
to achieve any knowledge and its intended results of the structure of information. Reflective thinking is investigating 
any belief or knowledge in the light of the evidence minutely continuous, strictly (Demiralp, 2010). 
Kolb (1984:4), defined the reflective thinking as a learning style providing a significant re-arrangement as reflective 
observation by teachers reviewing the current status of many individuals and making objective judgments. 
Bigge and Shermis (1999), the reflective thinking as create hypotheses; work on hypotheses and testing, data 
collection by induction and achieving results by hypothetico-deductive approach, at the same time as making 
rational choices and taking the responsibility for elections (Demirel and Köksal, 2008). Again Moon (1999) 
emphasized the effective role of educational environments as statement made in the form of ‘‘reflective capacity 
varies from individual to individual, and develops with age even further develop educational environment”. 
 Kember and his friends (2000) also base their opinion received Mezirow's views. Mezirow defines reflection as a 
test of validity. Atay (2003), the reflective thinking is process that remembered, usually evaluated by considering a 
specific purpose and thought on any experience. According to Norton (1994) a reflective-minded individual make 
decisions for the solution of the problems, lays the decisions into the action and re-evaluates the results of those 
decisions. Accordingly, reflective thinking is research based on the solving the encountered problem and  one to one 
overlapping the size of individual creative new ideas to stimulate the production, critical dimension of self-
evaluation, making a connection with previous experiences, thinking on learning and thinking of the idea of the size 
of their own, metacognitive thinking process (Kaf Hasırcı and Sadık, 2011). 
The concept of metacognitive came literature review with Flavell. Flavell defined metacognitive as” knowledge and 
cognition about cognitive phenomena “and conceptualized it in the form of the learner's knowledge of her their own 
cognition in 1979. As a result of Flavell’s studies many researchers started to examine metacognitive and qualify it 
as a concept in many different sizes. This situation has revealed that the idea may be different elements 
metacognitive (Wellman, 1985; Weinert, 1987; Braten, 1992). In this case a number of definitions have emerged. 
Brown who makes a lot of research on the metacognitive after Flavell defined metacognitive as is used by students 
in case of planned learning and problem-solving, awareness and regulation of thinking processes (Brown, 1978). 
Gavelek and Raphael (1985) defined the metacognitive as “information about various aspects of thinking processes 
of individual” and “editing capabilities of individuals about cognitive activities in order to understand more 
efficient”. 
Meichenbaum and others (1985), metacognitive behavior, defined as a process of dynamic interaction should be 
evaluated immediately. Wellman (1985), the simplest form for metacognitive "thinking about thinking" or 
"individual cognition about cognition" definition were used. Weinert (1987) described metacognitive as"second-
level cognition: Thoughts about the ideas, information about knowledge and thinking about the actions’’. According 
to Mc Cormick and et al (1989) the metacognitive is knowledge that individuals have about their thinking processes 
and strategies, tracking and editing capabilities of these processes. This process requires students to analyze, monitor 
and thinking about their thinking and learning. Reflective thinking skills involved in this process is thought to be a 
concept. 
Furthermore, according to Day, the reflective process is dialectic between thought and action on the core of the 
evolutionary change in practice that requires the fundamental shifts in beliefs, attitudes, values, and feelings about 
teaching and learning if the outcome of reflection is the possibility of change. Further, Larrivee emphasized that 
“critical reflection involves a deep exploration process that exposes unexamined beliefs, assumptions, and 
expectations and makes visible our personal reflexive loops” In the same manner, Tillema (2000) claimed that 
reflection on action especially immersed in practice teaching “promotes the reconstructing of beliefs, as well as the 
metacognitive awareness which provides the necessary condition for reflection upon one’s own beliefs”. Hence, the 
model of reflective practice is a powerful force for professional development when it is underpinned with 
understanding beliefs and personal theories (Griffiths & Tann, 1992). 
 
As the field of research in the literature related to each other can be said that the concepts of reflective thinking and 
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metacognitive awareness. Owned by individual beliefs, assumptions, thoughts and behaviors as well as reflective 
thinking and metacognitive awareness can be said that the re-formed. In this context, the personal development of 
individuals and the learning process is important for both concepts. Therefore be said to be a relationship between 
metacognitive and reflective thinking. The presence of this relationship on the basis of this study, a graduate student 
in science and mathematics graduate students’s levels of reflective thinking and metacognitive awareness in terms of 
a variety of variables investigated and tried to determine the relationship between each other. 
 
2. AIM OF THE PAPER 
In this study, a graduate student in math and science undergraduate students' reflective thinking and metacognitive 
on gender, grade level and department is aimed. 
3. METHODS 
Model 
Research method is correlation type of relational scanning. Scanning models are the research approaches that aim to 
describe the existing models in the past or are still continuing existence of situations as it exists. (Karasar, 2009: 77). 
These models are based on is without being changing conducted a survey of the condition, without being affected by 
any situation the definition. 
Participants and Measures 
The data obtained from this study is collected by Metacognitive Awareness Inventory (BFE), and the Level of 
Reflective Thinking Scale (LRTS) . 
The original form of BFE 1994 developed by Schraw and Dennison and adapted Turkish by Abacı, and Akın, Çetin 
(2006). Inventory of metacognitive awareness has 5-Point Likert-type ratings and answers are marked as (1) is 
always wrong, and (2) are sometimes wrong, (3) undecided, (4) sometimes true and (5) always correct. 3, 5, 10, 12, 
14, 15, 16, 17, 18, 20, 26, 27, 29, 32, 33,35 and 46 th substances belongs to knowledge of cognition subscale, 
regulation of cognition subscale all the other ingredients. The highest score which is taken from the scale is 260 and 
the lowest score is 52. 
The original form of LRTS is developed by Kember and others (2000), and adapted Turkish by Başol, Evin Gencel 
(2013). LRTS is 5-point Likert-type, 16-point scale. YDDBÖ measure by four items and four sub-dimensions 
consist of skill levels of students' reflective thinking habit, understanding, reflection and critical reflection. The 
highest score which is taken from the scale is 20 and the lowest score is 4. Square of the total score group (in the 
present study 40) is above can be interpreted as reflective thinking skills are above average. 
Sampling of study consists of 660 1st, 2nd, 3rd, and 4th classes’ university students who study in fall semester of 2013-
2014 academic year at Fırat University and Inönü University. And working group on gender, age and academic 
perception of the distribution of the variables is given with Table 1. 
Table 1. The distrubution of students acording to gender, class and academic perception variables 
 
 
academic 
class 
Total 1 2 3 4 
1 gender 1 Count 35 18 44 42 139 
% within gender 
25,2% 12,9% 31,7% 30,2% 
100,0
% 
2 Count 7 9 24 19 59 
% within gender 
11,9% 15,3% 40,7% 32,2% 
100,0
% 
Total Count 42 27 68 61 198 
784   Bü şra Ayazgok and Hatice Aslan /  Procedia - Social and Behavioral Sciences  141 ( 2014 )  781 – 790 
 
4. RESULTS AND DISCUSSION 
The first sub-problem of research is studied metacognitive awarness level and reflective thinking skills levels of 
students. Descriptive statistics results are showed in Table 2 and Table 3. 
% within gender 
21,2% 13,6% 34,3% 30,8% 
100,0
% 
2 gender 1 Count 45 59 106 90 300 
% within gender 
15,0% 19,7% 35,3% 30,0% 
100,0
% 
2 Count 14 20 44 46 124 
% within gender 
11,3% 16,1% 35,5% 37,1% 
100,0
% 
Total Count 59 79 150 136 424 
% within gender 
13,9% 18,6% 35,4% 32,1% 
100,0
% 
3 gender 1 Count 2 4 10 5 21 
% within gender 
9,5% 19,0% 47,6% 23,8% 
100,0
% 
2 Count 3 2 6 6 17 
% within gender 
17,6% 11,8% 35,3% 35,3% 
100,0
% 
Total Count 5 6 16 11 38 
% within gender 
13,2% 15,8% 42,1% 28,9% 
100,0
% 
Table 2. Descriptive statistics results about MAI scores of students  
metacognitive awarness Level of class N number 
of 
article 
X  SD 
General 
1 106  193.21 24.70 
2 112  187.85 26.40 
3 234  194.02 24.13 
4 208  194.50 25.83 
Total 660 52 192.84 25.21 
Declarative knowledge 
 
1 106  26.82 4.05 
2 112  26.27 4.13 
3 234  26.04 3.75 
4 208  27.18 3.95 
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According to the Table 1 the mean values of generally MAI scores of students about own class levels are closer to 
eachothers. Between the mean values, 4th Class students have the highest value (X  = 194.50) and 2. Class students 
have the lowest value (X =187.85). The same way, in sub-measurements od MAI, for declarative knowledge 4. 
Class students have the highest mean value (X= 27.18) and 3. Class students have the lowest mean value (X = 
26.04). For procedural knowledge 4th Class students have the highest mean value (X =14.59) and 2. Class students 
have the lowest mean value (X =14.01). For conditional knowledge the highest mean value is (X = 22.97) and 2. 
Class students have the lowest mean value (X =22.14). ). For planning 3rd Class students have the highest mean 
value (X = 25.84) and 4. Class students have the lowest mean value (X =25.80). For monitoring 3rd Class students 
have the highest mean value (X =30.00) and 2. Class students have the lowest mean value (X = 28.92). For 
assessment 3rd Class students have the highest mean value (X =22.35) and 2. Class students have the lowest mean 
Total 660 7 26.83 3.93 
 
Procedural knowledge 
1 106  14.35 2.51 
2 112  14.01 2.31 
3 234  14.45 2.72 
4 208  14.59 2.70 
Total 660 4 14.37 2.60 
Conditional knowledge 
1 106  22.48 3.02 
2 112  22.14 3.75 
3 234  22.68 3.25 
4 208  22.97 3.58 
Total 660 6 22.57 3.41 
Planning 
1 106  25.82 3.90 
2 112  24.91 4.32 
3 234  25.84 4.13 
4 208  25.80 4.01 
Total 660 7 25.67 4.10 
Monitoring 
1 106  29.66 4.83 
2 112  28.92 4.66 
3 234  30.00 4.45 
4 208  29.77 4.54 
Total 660 8 29.67 4.58 
Assessment 
1 106  21.94 3.36 
2 112  21.16 3.61 
3 234  22.35 3.54 
4 208  22.10 3.81 
Total 660 6 22.00 3.63 
Fault eliminating 
1 106  21.81 3.59 
2 112  20.97 3.61 
3 234  21.78 3.27 
4 208  22.01 3.61 
Total 660 5 21.69 3.50 
Knowledge management 
1 106  33.78 5.24 
2 112  33.06 5.74 
3 234  33.71 4.96 
4 208  34.20 5.67 
Total 660 9 33.70 5.37 
786   Bü şra Ayazgok and Hatice Aslan /  Procedia - Social and Behavioral Sciences  141 ( 2014 )  781 – 790 
value (X =21.16). For fault eliminating 4th Class students have the highest mean value (X = 22.01) and 2. Class 
students have the lowest mean value (X=20.97). For knowledge management 4th Class students have the highest 
mean value (X =34.20) and 2. Class students have the lowest mean value. 
In the second sub-problem of research, metacognitive awarness levels and reflective thinking levels of students are 
studied according as gender parameter and showed in Table 3 
 
According to the Table 3 the RTS and their sub-problems scores of students by class levels are closer to eachothers. 
At genereal of scala, 2.class students have the highest mean value (=56.36) and 3rd class students have the lowest 
mean value (=52.31). For reflection sub-problem, 1st class students have the highest mean value (=15.47) and 2nd 
class students have the lowest value (=13.89). For critical reflection, 1st class students have the highest mean value 
(=12.36) and 2nd class students have the lowest value (=11.53). For understanding, 1st class students have the highest 
mean value (=15.70) and 4th class students have the lowest value (=14.39). For reflective thinking habit, 3rd class 
students have the highest mean value (=12.64) and 2nd class students have the lowest value (=12.33). 
At the third sub-problem of our study, students’metacognitive awarness and reflective thinking levels were 
examined in terms of gender.    
Table 4 Independent Samples T-Test Results Related to Gender Variable of students  about in their scores on 
SMAAT and MAI. 
 
Table 3. Descriptive statistics results about RTS scores of students 
Reflective thinking skills Class level N Number of 
article 
X  SD 
 
General 
1 106  54.41 8.69 
2 112  56.36 8.94 
3 234  52.31 7.77 
4 208  55.31 8.79 
Total 660 16 53.52 8.63 
Reflection 1 106  15.47 2.91 
2 112  13.89 2.93 
3 234  14.97 2.75 
4 208  14.43 2.84 
Total 660 4 14.69 2.87 
Critical reflection 1 106  12.36 3.72 
2 112  11.53 2.91 
3 234  12.26 3.37 
4 208  12.05 3.20 
Total 660 4 12.09 3.31 
Understanding 1 106  15.70 2.98 
2 112  14.55 2.81 
3 234  15.22 2.91 
4 208  14.39 3.00 
Total 660 4 14.92 2.97 
Reflective thinking Habit 1 106  12.82 2.87 
2 112  12.33 2.45 
3 234  12.85 2.94 
4 208  12.64 2.91 
Total 660 4 12.69 2.84 
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As can be seen from Tablo 4, students MAI scores are examined in terms of gender was not a statistically significant 
difference between male and female students [t (658) = .09, p> .05]. In other words, the female and male students in 
science and mathematics education metacognitive awareness levels are similar. In the same way the scores of 
students from around YDDBÖ examined in terms of gender was not a statistically significant difference between 
male and female students [t (658) = .81, p> .05].  
At the fourth sub-problem of our study, students’ metacognitive awarness and reflective thinking levels were 
examined in terms of the level of class and presented in Table 5.  
As can be seen in Table 5, the results of analysis, grade level of students’ metacognitive awareness levels, 
significant difference was not found, F (3,656) = 1.859, p <.05. In other words, students’ metacognitive awareness 
does not depend on the level of grade. The one-way analysis of variance with a statistically significant difference in 
the levels of which class it as a test to determine if the Scheffe post hoc test was performed.According to Scheffe 
Test result, 1.st grade students (X = 56.36, S = 8.96) and 3.rd grade students’ level of reflective thinking   (X = 55.31, 
S = 8.79) are to be better than 2nd grade students (X = 52.31, S = 7.77) was determined. According to the fifth sub-
study metacognitive awareness of the problem of the perception of students' academic achievement and reflective 
thinking skills examined and presented in Table 6. 
 
Scala  N % X  SS df t p η² 
MAI female 460 69.7 193.36 8.58 658 -.093 .926 - 
 male 200 30.3 191.63 8.96     
RTS female 460 69.7 54.39 25.22 658 .811 .418 - 
 male 200 30.3 54.40 25.21     
 Table 5. Variance Analysis Results Related to Grade level Variable of Students about in their scores on MAI and 
RTS 
SCALA Source Sum of 
Square 
df Mean square F p  (Scheffe) 
        
 Between 
Groups 
3530.220 3 1176.740 1.859 .135  
MAI Within 
Groups 
415245.392 656 632.996    
 Total 418775.612 659     
        
 Between 
Groups 
1252.764 3 417.588 5.636 .001* 1-2,1-4,3-2 
RTS Within 
Groups 
48605.139 656 74.093    
 Total 49857.903 659     
p < 0.05* 
Table 6 Perception of Students' Academic Success by Analysis of Variance Results on Metacognitive Awareness 
and Reflective Thinking Skills Comparing  
SCALA Source Sum of 
Square 
df Mean square F p (Scheffe) 
        
 Between 
Groups 
356.311 2 178.155 2.365 .095  
RTS Within Groups 49501.592 657 75.345    
 Total 49857.903 659     
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As seen in the Table 6, the variance analiyze is used to determine the difference in the level of metacognitive 
awareness mean scores of the students who have different academic success perception level,The Scheffe's multiple 
comparison is used to determine the differences in the level of academic success perception according to reflective 
thinking, F(2,657)=2.365, p>0.05.  
In the same way, the Scheffe’s multiple comparison is used to determine the differences in the level of academic 
succsess perception acording to metacognitive awarness F (2,657) = 6.349, p <0.05. It is seen that there is a 
meaningfull differences between successful (X = 197.92, S = 22.82) and medium successful (X = 191.00, S = 
25.25), and also between the sucsessful (X = 197.92, S = 22.82) and failed (X = 186.78, S = 32.23). 
At the sixth sub-problem of our study, it is examined that is the level of metacognition of students study a good or 
bad predictive result about metacognitive awarness the results are presented in Table 7. 
As seen in the Table 6 reflective thinking has a predictive information about metacognitive awarness R= 0.493, R2= 
.243,  F(1,658 ) =211.61, p<.01. It can be said that twenty five percentage of total variance in metacognitive 
awarness gives meaninfull information about reflective thinking of students  
 
 
According to results of regression, academic success has a medium level meaningfull relation with the reflection, 
critical reflection, understanding, reflective thinking habit (R= 0.522, R2= 0.272,  p<.01). Twenty seven percentage 
of total variance in academic achievement is explained by these eight variables.  
Standardized regression coefficient (β), the predictor variables in the order of metacognitive awareness, reflection, 
understanding, reflective thinking habit, critical reflection .According to the results of the regression analysis to 
predict the academic success of the regression equation (mathematical model) is given below. 
METACOGNİTİVE AWARNESS= 110.994 +2.822 REFLECTİON +0.741 CRİTİCAL REFLECTİON +1.470 
UNDERSTANDİNG + 0.745 REFLECTİVE THİNKİNG HABİT. 
MAI Between 
Groups 
7940.324 2 3970.162 6.349 .002* 1-2, 1-3 
 Within Groups 413835.288 657 625.320    
 Total 418775.612 659     
p < 0.05* 
Table 7. Simple lineer regration analysis results about prediction of Metacognitive awarnes  
Variables B Standart Error
 B 
 β t p 
Constatnt 21.588 2.276  9.487  
Reflective Thinking .170 .012 0.493 14.547 .000 
R= 0.493, 
F(1,658 ) =211.61, 
R2= .243 
P=.000     
 
 
Table 8.Multiple lineer regression analysis results about prediction of metacognitive awarness. 
Variables B Standart ErrorB 
β T  p Zero-order r 
Partial 
r 
Constant 110.994 5.434  20.427 .000   
Reflection 2.822 .351 .322 8.047 .000 .469 .300 
Critical Reflection 0.741 .286 .097 2.594 .010 .287 .101 
Understanding 1.470 .344 .173 4.278 .000 .402 .165 
Reflective Thinking 
Habit 0.745 .335 .084 2.225 .026 .280 .087 
R= 0.522, F(4,655) = 
61.23, 
R2= .272 
P=.000       
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5. RESULTS AND DISCUSSION 
The aim of this study was to examine metacognitive awareness, reflective thinking skills and the perceptions of 
academic achievement of students which a graduate student in science and mathematics in terms of a variety of 
variables. According to the results of the study metacognitive awareness differentiation based on the students' 
perception of academic achievement despite the class variable is observed by differentiation. Despite the 
differentiation of levels of reflective thinking of students by grade level, there is no differentiation according to the 
perception of academic achievement. 
In the study while as a result of showing no significant differences according to gender reflective thinking skills are 
in parallel with the İnönü (2006) study levels of ownership. Teachers' reflective characteristics of teachers in general 
no significant differences by gender, it is contrary to the result of making a difference Doğan-Dolapçıoğlu (2007) 
study some of the articles of the scale of reflective thinking men compared to women teachers. 
There was no significant difference according to gender metacognitive awareness. This result is consistent with 
other studies in the literature. (O’neiland Brown (1998), Balcı (2007), Okçu and Kahyaoğlu (2007), Sarwer and 
others (2009) and Baykara (2011) ). 
According to the results of students' metacognitive awareness and reflective thinking skills, a statistically significant 
relationship was found (r= .453, p<0.01). While a result of analysis that in order to determine the amount of the 
relationship between metacognitive awareness and reflective thinking skills, reflective thinking skills explains 25% 
of variance in metacognitive awareness with sub-dimensions of reflective thinking skills that explains 27% of the 
variance in metacognitive awareness. 
The study obtained data show that significant predictors of reflective thinking in the creation of metacognitive 
awareness.  While students are developing metacognitive awareness skills, they developed their reflective thinking 
skills, which is a high-level thinking. 
Earlier researches in literature showed us, reflector opinion can help to develop thinking skills of top level opinion 
especially critical opinion and help to find solves to problems. Additionally reflector opinion can help to detect 
customs of implied learning. We aimed to explain that metacognitive awareness is related to reflector opinion like 
other concepts. Researches about metacognition and thinking skills are limited in literature. Detection of relation 
betweeen reflector opinion and the other top level thinking skills with metacognition awareness is very important on 
learning efficiency and learning qualification for students and also for teacher. 
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